Regulation of N-methyl-D-aspartate cytotoxicity by neuroactive steroids in rat cortical neurons.
We investigated the effects of neuroactive steroids on N-methyl-D-aspartate (NMDA) cytotoxicity in cultured rat cortical neurons. 3alpha-hydroxy-5beta-pregnan-20-one sulfate (3alpha5betaS) attenuated, whereas pregnenolone sulfate and pregnenolone hemisuccinate exacerbated, NMDA neurotoxicity in cortical slice cultures. These actions of steroids were not affected by inhibition of protein synthesis, by blockade of GABA(A) receptors, or by blockade of sigma receptors. In addition, the actions of steroids were not affected by manipulation of cyclic AMP levels or protein kinase C activity. We found that 3alpha5betaS attenuated and pregnenolone hemisuccinate augmented NMDA-induced currents in cortical neurons, whereas pregnenolone sulfate exerted no significant effect. Fluorometric measurements revealed that 3alpha5betaS attenuated and pregnenolone hemisuccinate augmented glutamate-induced increase in intracellular Ca(2+). Pregnenolone sulfate slowed the decay of Ca(2+) increase induced by glutamate, without significant effect on the peak amplitude of Ca(2+) increase. These results indicate that neuroactive steroids affect NMDA cytotoxicity by modulation of Ca(2+) influx through NMDA receptor-associated channels.